Although aphids are worldwide crop pests, little is known about aphid effector genes underlying virulence and avirulence. Here we show that controlling the genetics of both aphid and host can reveal novel recombinant genotypes with previously undetected allelic variation in both virulence and avirulence functions. Clonal F1 progeny populations were derived from reciprocal crosses and selfmatings between two parental genotypes of pea aphid (Acyrthosiphon pisum) differing in virulence on a Medicago truncatula host carrying the RAP1 and RAP2 resistance genes. These populations showed Mendelian segregation consistent with aphid performance being controlled largely by a dominant virulence allele derived from only one parent. Altered segregation ratios on near-isogenic host genotypes differing in the region carrying RAP1 were indicative of additional heritable functions likely related to avirulence genes originating from both parents. Unexpectedly, some virulent F1 progeny were recovered from selfing of an avirulent parent, suggesting a reservoir of cryptic alleles.
and the Vat gene in melon (Dogimont et al. 2014) are presently the only two reported cloned R genes against insects, and both encode proteins in the nucleotide bindingleucine rich repeat (NB-LRR) resistance gene family. Aphid resistance genes appear to conform broadly to predictions of the gene-forgene model but crucially none of the cognate aphid avirulence genes have yet been defined (Jaouannet et al.2014 (Puterka and Peters 1989) .
Similar interactions were evident in a study of three greenbug biotypes on three sorghum genotypes carrying resistance introgressed from different germplasm sources (Puterka and Peters 1995) . Based on reciprocal matings and test crosses, hessian fly (Mayetiola destructor) resistance in wheat plants carrying the H9 gene was shown to relate to a virulence trait controlled by a single recessive, sex-linked gene, vH9 (Formusoh et al.1996) . In the brown 
Materials and Methods

Medicago truncatula
Seeds of M. truncatula (Mt) genotypes
Jemalong A17 (hereafter called A17) and 
Mating and raising of F1 progeny
Six adult oviparae and four adult males derived from each parental clone (N116 and PS01)
were maintained on V. faba seedlings enclosed under a plastic tube (2.5 cm diameter and 9.5 cm high) with a perforated plastic sheet glued at the top to prevent condensation. Four mating combinations were conducted to generate F1 progeny clones: reciprocal crosses were made between clones N116 and PS01, and parental clones were also selfed. All mating groups were transferred to new plants weekly, and eggs were promptly removed from foliage before they (Figures 3, 4) . Contrary to the prediction that absence of RAP2 in the rNIL would lead to increased virulence, three of the self progeny clones from the virulent N116 parent were less virulent on rNIL than on A17 plants ( Figures 3C, 4C) . Conversely, and in contrast to their complete avirulence on A17
and the avirulence of the parental clone, three PS01 self progeny clones became virulent on rNIL plants ( Figures 3D, 4D ). 
Aphid-induced host chlorosis
